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DETAILED ACTION 

1. Claims 1 through 11 originally filed 11 May 2006. Claims 1 through 11 amended 
by amendment received 11 May 2006. Claims 1 through 11 cancelled by amendment 
received 14 January 2008. Claims 12 through 20 added by amendment received 14 
January 2008. Claim 13 cancelled by amendment received 3 October 2008. Claim 21 
added by amendment received 3 October 2008. Claims 12, 14, 15, 17, and 18 
amended by amendment received 3 October 2008. Claims 12 and 14 amended by 
amendment received 17 April 2009. Claims 12 and 14 through 21 are pending in this 
application. 

Response to Arguments 

2. Applicant's arguments have been fully considered; they are persuasive. New art 
has been located. 

3. Applicants argue that Cho et al. ("Generation of 90-nJ pulses with a 4-MHz 
repetition-rate Kerr-lens mode-locked Ti:AI203 laser operating with net positive and 
negative intracavity dispersion," Opt. Lett. 26, 560-562 (2001), hereafter Cho) utilizes 
prisms for dispersion compensation which can not provide the dispersion value claimed 
and combination with Szipocs et al. (Szipocs, US Patent 5,734,503) would not motivate 
one of ordinary skill in the art to operate within the claimed regime. Cho does not 
explore the option of dispersive mirrors despite the reference being published after the 
invention thereof. This does not, however, mean Szipocs was not in possession of 
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dispersive mirrors that would advantageously improve Cho. Why Cho did not explore 
that option is a moot point open for speculation. Never the less, Szipocs still provides 
that dispersive mirrors were known in the art at the time of invention and provides 
motivation for their introduction in dispersion compensation systems. This, however, 
does not provide any motivation for operating at a low positive dispersion. 

4. Cho provides a very high positive GDD which is outside the claimed range and 
Szipocs utilizes a low negative GDD. Szipocs does not appear to require the low 
negative GDD and would appear to operate in a system with any given positive GDD, 
but there appears sufficient difference in the features of a low positive GDD that 
operation at a negative GDD or operation at a high positive GDD would not, alone or in 
combination, motivate one to operate at a low positive GDD. As such, new art has been 
located to provide information on operation in a regime of low positive GDD. Though 
Cho alone would appear incapable of operating in this regime, Szipocs appears to 
rectify this deficiency, thus provision of information on the claimed range causes the 
combination of Cho and Szipocs to read upon the claimed invention. 

5. As such, all claims are addressed as follows: 

Claim Rejections - 35 USC § 103 

6. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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7. Claims 12, 14, 15, 16, 18, 19, 20, and 21 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Cho et al. ("Generation of 90-nJ pulses with a 4-MHz 
repetition-rate Kerr-lens mode-locked Ti:AI203 laser operating with net positive and 
negative intracavity dispersion," Opt. Lett. 26, 560-562 (2001), hereafter Cho) in view of 
Szipocs et al. (Szipocs, US Patent 5,734,503) and further in view of Proctor et al. 
("Characterization of a Kerr-lens mode-locked Tksapphire laser with positive group- 
velocity dispersion" Opt. Lett. 18, 1654-1656 (1993), hereafter Proctor). 

8. Proctor was provided in IDS received 1 August 2008. 

9. Regarding claim 12, Cho discloses, "A resonator comprising resonator 
components including a laser crystal" (Fig. 1). "A plurality of mirrors including a pump 
beam coupling-in mirror" (Fig. 1). "A laser beam out-coupling mirror and a multiple 
reflection telescope for enlarging the resonator length" (Fig. 1). "A first set of the 
resonator components having a positive group delay dispersion" (pg. 561, col. 2, 
starting "Using positive dispersion mode locking..."). "Said resonator in operation 
having a positive net averaged group delay dispersion over an operating wavelength 
range" (pg. 561, col. 2, starting "Using positive dispersion mode locking..."). Cho does 
not disclose, "Said plurality of mirrors including dispersive mirrors with a negative group 
delay dispersion for compensating in part the positive group delay dispersion of the first 
set of the resonator components." Szipocs discloses, "Said plurality of mirrors including 
dispersive mirrors with a negative group delay dispersion for compensating in part the 
positive group delay dispersion of the first set of the resonator components" (col. 3, lines 
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51-65). It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the teachings of Cho with the teachings of Szipocs. The use of 
dispersive mirrors as disclosed by Szipocs would enhance the teachings of Cho by 
introducing more stable dispersive elements (Szipocs, col. 3, lines 51-65). 

1 0. The combination of Cho and Szipocs does not disclose, "Wherein the positive net 
averaged group delay dispersion of the resonator is in a range between 0 and 100 fs 2 ." 
Proctor discloses, "Wherein the positive net averaged group delay dispersion of the 
resonator is in a range between 0 and 100 fs 2 " (pg. 1655, col. 1, starting "Spectrum a in 
Fig. 1..."). It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the teachings of the combination of Cho and Szipocs with the 
teachings of Proctor. Operation within the ranges disclosed by Proctor would enhance 
the teachings of Cho and Szipocs by providing information on what bandwidths are 
available through positive dispersion and, thus, introduce operational parameters not 
otherwise available. (Proctor, Fig. 1) 

11. Regarding claim 14, the combination of Cho and Szipocs does not disclose, 
"Wherein the positive net averaged group delay dispersion is <50 fs 2 ." Proctor 
discloses, "Wherein the positive net averaged group delay dispersion is <50 fs 2 " (pg. 
1655, col. 1, starting "Spectrum a in Fig. 1..."). It would have been obvious to one of 
ordinary skill in the art at the time of invention to combine the teachings of the 
combination of Cho and Szipocs with the teachings of Proctor for the reasons given 
above regarding claim 1 . 
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12. Regarding claim 15, Cho does not disclose, "Wherein the multiple reflection 
telescope comprises at least one of the dispersive mirrors with the negative dispersion." 
Szipocs discloses, "Wherein the multiple reflection telescope comprises at least one of 
the dispersive mirrors with the negative dispersion" (col. 3, lines 51-65). It would have 
been obvious to one of ordinary skill in the art at the time of invention to combine the 
teachings of Cho with the teachings of Szipocs for the reasons given above regarding 
claim 1. 

13. Regarding claim 16, Cho does not disclose, "Wherein all the mirrors of the 
resonator are the dispersive mirrors with the negative dispersion." Szipocs discloses, 
"Wherein all the mirrors of the resonator are the dispersive mirrors with the negative 
dispersion" (col. 3, lines 51-65). It would have been obvious to one of ordinary skill in 
the art at the time of invention to combine the teachings of Cho with the teachings of 
Szipocs for the reasons given above regarding claim 1 . 

14. Regarding claim 18, Cho discloses, "Wherein the laser arrangement is 
configured to provide passive mode-locking" (pg. 560, col. 1, starting "In this Letter..."). 

15. Regarding claim 19, Cho discloses, "Wherein a Kerr-lens mode-locking principle 
is used for the passive mode-locking" (pg. 560, col. 1, starting "In this Letter..."). 
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16. Regarding claim 20, Cho discloses, "A saturable absorber positioned and 
configured to perform the passive mode-locking" (pg. 560, col. 1, starting "In this 
Letter..."). 

1 7. Regarding claim 21, Cho does not disclose, "Wherein an entirety of the negative 
dispersion of the resonator is determined only by the dispersive mirrors with the 
negative dispersion." Szipocs discloses, "Wherein an entirety of the negative dispersion 
of the resonator is determined only by the dispersive mirrors with the negative 
dispersion" (col. 5, lines 12-16). It would have been obvious to one of ordinary skill in 
the art at the time of invention to combine the teachings of Cho with the teachings of 
Szipocs for the reasons given above regarding claim 1 . 

18. Claim 17 rejected under 35 U.S.C. 103(a) as being unpatentable over Cho in 
view of Szipocs in view of Proctor and further in view of Cunningham et al. 
(Cunningham, US Patent 5,701 ,327). 

19. Regarding claim 17, the combination of Cho, Szipocs, and Proctor does not 
disclose, "The resonator comprising a pair of glass wedges with positive dispersion 
configured to provide a supplementary dispersion fine adjustment." Cunningham 
discloses, "The resonator comprising a pair of glass wedges with positive dispersion 
configured to provide a supplementary dispersion fine adjustment" (col. 6, lines 42-44). 
It would have been obvious to one of ordinary skill in the art at the time of invention to 



Application/Control Number: 10/579,000 Page 8 

Art Unit: 2828 

combine the teachings of the combination of Cho, Szipocs, and Proctor with the 
teachings of Cunningham. Inclusion of wedges for fine tuning pulse characteristics as 
taught by Cunningham would enhance the teachings of Cho and Szipocs by allowing for 
introduction of minute alterations of dispersion should such alterations present 
themselves as necessary. 

Conclusion 

20. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

21 . A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

22. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SEAN HAGAN whose telephone number is (571)270- 
1242. The examiner can normally be reached on Monday-Friday 7:30 - 5:00. 
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23. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun O. Harvey can be reached on 571-272-1835. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

24. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



IS. H./ 

Examiner, Art Unit 2828 
/Minsun Harvey/ 

Supervisory Patent Examiner, Art Unit 2828 



